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Abstract of JP2001 167630 
PROBLEM TO BE SOLVED: To provide a 
photoelectric transducer exhibiting durability 
and photoelectric conversion characteristics, 
as well as a photoelectrochemical cell 
comprising the photoelectric transducer. 
SOLUTION: Disclosed herein are an 
electrolyte composition containing a compound 
represented by the following formula 1, and a 
photoelectric transducer and a 
photoelectrochemical cell: where Q represents 
an atomic group capable of forming a 5- or 6- 
membered ring aromatic cation together with a 
nitrogen atom, R001 represents L001-A01 
(A01 represents a substituent when L001 
represents a linkage, or A01 represents a 
hydrogen atom or a substituent when L001 
represents a divalent linking group), n01 
represents an integer of 0 or 1 or more which 
is a number less than a maximum number of 
the R001 which can be present on the group 
Q, R002 represents L002-L003-A02 (L002 
represents a substituted or unsubstituted 
alkylene group or a substituted or 
unsubstituted alkenylene group, L003 
represents a divalent linking group, and A02 
represents a hydrogen atom or a substituent), 
X- represents an anion, and at least one of 
A01 and A02 is a substituent having a pKa of 3 
to 15, of a conjugate acid of a compound 
consisting of hydrogen bonded thereto. 
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f^Ag. 2-x^;U^+->;Ug. t-^-i7^;l/g. f 5 ^^ 
g. s/dna-M^ug. ->^n^>^jugl?) . 

ju^-pt A+jug (» * L/ < temmm*®. 1 ~m Pd^. 

r -;ug (»s b < tefc&m+m -12. «it tf 7 « 
xAg. h>j;ug t ^-7^;ug3?) Rox.B.fc*) 
- 0 < tt^JRM-T-ISt 1 -10OT A+ AgXtegSBli^ 
40 ®:i~i(xD>'<-7^^-ar;u*;i'g-c*'3. ^fCcW*l 

< itm^m^m 1 -io©^---7ju^aTA*Ag-c* 

[0035] R 01 ,ttS8lXtt&a&©T;u*;bg (»* 
L < ti^SR)!^^ 1 ~m itSMtt-c^o-c fe^fet^r* 
orfc. £/dK5£r£>-?rfc«fc< . mjfy^-^g. x 
^u^atJUg. ■7'5 L ;ug t -fvT'afji/g, 
g. •^+i^Jl'g > ^^Ag. 2-x^A^+->;Ug, t- 

^^gi?) . M--7JU^aTiU+Ag (Jf*U<«^fR 
50 M-T-St 1 ~U0. h U ^Jl/^-D^^JUg, ^0^7 



(8) 



13 



ttSj^Oi^&CDT U - JUS ( *?£ 0 < «^JH^» 
6-12, #l;U;t:7*x;Ug v hlUUg, ^7^;US^) 

*^g O h + i'g, iF+^I, -(OHOOn -OCH, 10 
(nttl^20©8gR) % - (OCH, ot)„ -oc^ch 3 (ntt 

g, H-y )\,mm) . (2/ 

g £>x;U*x;ug, ^>-fe*>x;i/*x;ug|§£) , 

t >ou*x;M-^>g (^£>x;U*x;U;*^> 
g, hn>x>x;u*x;M-*^g^) % 7 »;-;l>g (7 
xx;ug, h*))U&W). 7y-D+^l (7x^> 
g3£> t r;t/*-x;ug <tfx/ug v i-:/P"<x;ug 
«0 , T^+JUS (^;ug, x?-jug % ^at;H, 
^yyab*;H, J/^d^d^H, :/^;ug, 2-#;U 30 
3#*fx*;ug, "<>^;ug^) *r 
^ n y > UFF-Rtf T )V ^ * ->g# J: 0 » $ L C > e 

(ji h + i'g, ih^^ - (OCH CH )„ - 
0CH, (nte l-2(XD$g£fc) % - (OCH )„ ~ 0CH, CH 
3 (nttl -20CDS») t Ttox+Ufr 
;btf.x;ug (x h*^*7Jl/#x;Ug % ^h + i/xKi/ 

;l/**5>g3?) . 75 Kg (T-fe^UTS ^g, 40 
>^-OUg, N-^xxjU^;i/y^^;ug^) % **#x 

(^x^ju*^^x;us^) , mmmm (e«;^u 
g, -rs^viuug, ?^~jus, ys>>-^ 
g^0 % r 'J-n+^>l (^x^+^SI?) . tju+ju 
**g (^^U**g. x^;L/^*g*?) t rt^Ug 

ju^xjug £>x;i/*xn/3, ^>-fef>;*;u*xju 

*>*S^) % XJU*x;U*^>g £>XJU*xjUtf 50 



(2) 



1200 1 - 1 67 6 30 
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**>g. hJUx>X;U^-;U^ + ^g^) , TU-JUg 

(?*x;ug, hyji/S»>, r»;-p+^g(^x-/ 

+ ^>g^) , Til/^xjUg (fcTxjUg, 1-^O-^xjUg 
^) , TJU*;Ug <^^;ug, x^;ug, yatim, 
^y^at'jug, t/^a^a^H, ^^;ug, 2-^;U 
^->x^;ug, ^>^ ; ug^) 9*sg£if6ft&o *f 

[0038] —iias: (an-1) sc/ (an-2) (D^-rtifrtc 
j:^^tij7xt>aR aiJ m»^Mt^iM 

[0 03 9] -jJSS: (1) tcj:0^§ti^{t^5«, S 
tCTIB-flSS; ( 2 ) : 
[{bis] 

£^(Rooa)n02 

V >r 

R005 

Rooa- L004-I-005-A03 

L006-U07-A04 or H 
LooerLooffA>5 

X«TfB-fl^ ( 3 ) : 
[ftie] 

(^-(Rooe)n03 
R007 

Rooe-" LoiorLon-Ao8 
R007: LoirU)i3-Ao7 

[0 04 0] — ^ (2) Roo a ttUo«-Uos -a,, 
^a*rn02«0-3(DSI^r^>^ e Roo,«**M^X 

■r. £/c — flss; (3) Roo.ttUi.-u.i-Ao.^ 

^•Tn03«0~5<D^SiE-C*5.. Ro.7«Ui» - U,j -A 
CO 04 1 ] ±IBU.,. U... U... Ui.SyUuB. 

u,,. U07. Uot. u.iRtfu,,^*. ^-n-enasztcife 
c 0 0 4 2 ] Ac J ~/v,,«-en^n&C[K:*s8^x«g 



(3) 



15 



^i4*t/TI,>tfeJ:<, *©{§&«©$?* LOW* 
JJBA,, , _h©if &«©ig^ <!: * £. 
[0043] (2) {C*j(,>r«Roo,-R,,,©^^ 

2oJjLh. -MS; (3) <c«sl>-Ci*R...ZUJ c *.T4>9£ 

<DJi«jS«Sf*L/<{i5~7MSr*>»). J:0»*L< 

«5~6Miar*>s 0 — jsasac (2) xcj <3) «: 

fif*«2-4fi^t , *SCD*i»SO< , 2S(**U0» 

[0044] -flass (2) *©/*„-*,>© 5 *S4>&< t 
SfcO'tC— (3) ■t>0*.RCF*»®9£d>tt 

< <t i -e-ntc^^fttiLr &s*b^8j©#s: 

&©pKa#3&i:r&*B&«-C*.S. ^©&©&©pKa 
«3~15T$>S®3SiSf*L< . 4-12-r*S©*i<i:0» 
*tA». C©«fc 5 &fi8l£©#SL libfc 
A.»RCfA.,©Ji^£RHre*S. *te. H»a <2> a* 



C9) «fH2 0 0 1 - 1 6 7 630 
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*tf (3) X-ttri*>%It. x-CDttt&u^mtO 

•ct*jjB-ata ( i ) tp<Dxtmm<Di><D&mtfiiti 

TEHBWC4) : 
Htl7] 



10 



r 

Roio 



(Rooa)rt)4 



Rottf Lois-Ao9 0r H 
R010: LoirAto 

ga-aase < 5 > : 

[<tl8j 




(Roil)n06 



R012 



(5) 



R011: LoirAn 
L018-A12 



[0 04 6] -ASS; (4) Ri..ttUi4-Ai.** 

u ^•ti-em5iD-r4>M^or^r i b«fc< . R„„.©$st£ 30 

«-rnMf*0-»3<Z>Ktt-?«9. ^.fefeWMSW-XttL . 
on -A.s'SrftL'. RotottUi. -A,,4^"j". — 

Stt->rnrtA< t R 011 ©»4*-rno5»o~5©s 

R,„ttL,..-A,.S*t. 

[0047] ±teum,~u, .n-tn-etxifc&tc. r;u* 
-0-, xiwn^nny±©7JU+L/>i 

L/O^li L/-C«-(CH, )..-._- (0CHCHi -).-=-.-- (OQfc.G 
Hi )„ -CH, - (OCH, CH, CH, )„ - . - (CH, ). - (OCH C 40 
H.)n -> - (CH, ). - (OCH CH, )„ - CH, _ , -CCH,).-(OC 
HiCHCH^-^Ptf^nS. mMn(«n? 

m ~2o©sa»-c*s. 

[0 048] A..~A ll «-eti-eni4Ai«:7k^M^3c«g 



r«±iBA,»ilal«©fc©*i^f6n-5.. c4i6«Htc 
g&g£Wl,T<,>TfcJ:< . ^©K»!S©Jff3!lA>0t|t 
0 r «±f2A, , ±©g&*©#* U t mtfio i> ©# 

[0 04 9 ] (4) *©A,.~Ak,© j 5^^< £ 

4> 1 "5. 3feCfK-j»SC (5 ) «f©A,,a^ 1 ©5^& 

< i i o«, ^ntc*3g£ttflni/T&£fb^©£;®: 

gf© P Ka*S3iy±-C*&g^S-C*S„ *©^K©pKa 
li3-l5T*2)©*JihF$L<. 4 ~12-Cifc £©#£»)« 

U/cA,,RO'A, )J ©lS^<i:l^«©*>©#sW6tl-2.. £ 
fc> -flJSC (4) Rtf (5) X-{*T^.^>*^-r„ 
X- ©»* l/t»«4-l/.r.B±B'=»a:-(-U)^©X^iH« 

[0 050] «T«:*l%W©-«aK < 1 ) CCjcOSlSh 

■S4>©rtt&i>. 

[0 05 1] 

[fbi9] 



(10) 1$g§200 1 - 1 67630 

17 18 



1-a:X=l" 1-d:X"=SCN' 
1-b : X"=N(S02CF3) 2 1 -e : X=CF 3 COO" 
1 -c : X"=BF 4 " 1 -f : )C=CH 3 SO a - 



\J* x- 

2-*:XW 2-d:X"=SCN* 
2-b : X - =N*(S0 2 CF 3 )2 2-e : X"=CFsCOO" 
2-c : X"=BF 4 ' 2-f : X^CHaSOg" 



3-a:X"=l" 3-d:X"=SCN' 3-g : X «CF 3 (CFa)2COO* 

3-b : XWfSOaCFafe 3-e : X"=CF3COO" 3-h : X^CHgCOO" 

3-c : X=BF 4 - 3-f : X-oCHaSCV 3 ., . x-^Ha-^-SOg- 



X 

■<cr 

4-a : X =l" 4-d : X~=SCN" . 4-g : X =CF 9 (CFa)2COO: 

4-b : X=N"(SOsCF3) 2 4-e : X'=CF 3 COO" 4-h : X"=CH 3 COO" 

4-c : X=BF 4 4-1 : X^CHaSCV 4., . X ^Hr^SO» 



5-a : X"=l" 5-d : X=SCN" 

5-b : X*=N"{S0 2 CF 3 ) 2 5-e : X=CF 3 COO" 
5-c : X-=BF 4 - 5-f : XoCHaSOg' 



[0 05 2] Ut2Q) 



19 



(11) 



6-a : X=f 

6-b : X~oN'(S02CFa)2 
6-c : X=BF 4 " 



6-d : X=SCN" 
6-e : X-CFaCOO" 
6-f : X^CHbSOa 



2 00 1-167630 
20 




7-a:X"=r 

7-b : X"=N{SOaCF3) 2 
7-c:X=BF 4 



x 

7-d : X"=SCN" 
7-e : X"oCF^COO" 
7-f:y=CH 3 S03 



8-a : X"=l" 

8-b : X"=N"(Sp2CF3) 2 
8-c : X=BF 4 



X 

8-d : X=SCN' 
8-e : X"=CF3COO 
8-f:X=CHsS0 3 " 



H 3 C 




9-a : X=l" 

9-b : X =N (SQ2CF3) 2 
8-c : X=BF 4 * 



9-d:X"=SCKT 
9-o : XoCFgCOO- 
9-f :X*oCH4SCfe' 



[0 053] 



(12) ftm 2001-167630 

21 22 

10 ^Y^o^ a ^^0"cH 3 

10-a:X"=l" 10-d:X"=SCN~ 
1 0-b : X"=N (S02CF3) 2 10-e : X - =CF 3 CCW 
1 0-c : X"-BF 4 * 1 0-f : X"=CHuS0 3 " 



11 




11-a:X"=f 

11-b:X"=N*(SQ2CF3)2 
11-c:X"=BF 4 " 



11-d:X"=SCN' 
11-e:X"=CF 3 COO* 
11-f ry-CHaSQa* 



12 



12-a:X"=r 

12-b:X"=N'(S02CFa)2 
12-c : X~=BF 4 



12-d : X"=SCN" 
12-e : X"=CF 3 COO* 
12-f : X"=CH 3 S03" 



13 




13-a:X=r 

IS-bi^NXSO^FaJa 
13-c : X"=BF 4 " 



13-d:X"=SCN" 
13-e : X'=CF 3 COO' 
13-f:X=CH3S03" 



[0 0 5 4] 



Hfc22] 



(13) 



23 



14 




#H200 1 
24 

14-a:X"o|- 

14-b:X"=N"(SQ2CFa)2 
14-c : JT-BF,' 



1 67 630 



15 




15-a : X~=l" 15-d : X*=SCN" 

1 5-b : X"=N'(SOaCFa) 2 15-e : X"=CFsCOO" 
15-c:X--BF4 IS-fiX^oCHaSOa - 



16 



16-a : X"=r 

16-b : X-=N*(S0 2 CF 3 ) 2 
le-erX'-BRt' 



16-d : X"=SCN' 
16-e : X--CF3COO" 
le-frX-sCHaSOs' 



17 




17-a:X"=r 

17-b:X*-N'(8QaCF8)2 
17-c:X=BF 4 " 



18 



CH 3 



18-a:X-=r 

18-b : X-N"(S02CF3) 2 
18-c : X"=BF 4 " 



too5 5] (b) av%n&Rv;/3Utao& 40 
*trs©##*u>. -flasc ( 1 ) tcto^sns^ 

tfoifi 3 O ft I >t§£{ J . WO 95/18456#. f$P3¥8-2 
59543*1. mSWt^. S&65g. 923M (1997^) « 

h ';TV^A&^©^3^&£{tffflT£t 

(0 05 6 1 -fl3S (1) ICjzQmZtiZlt&fatmV) 
fii^rii^-r^ts^. ( 1 ) {CfcOaSftSft^ 50 



&S©#»*1,<. 20~95ftfi%T* £©#«!: 0 jfiF $t, 

■ClOgg%feU:r*>-S©*i}fSb<. 50~9SSS%r4> 
£©aiJ:9W*LC>. 

[005 7 ] S8?ftil§fi^te3^£^ta-f 3 

&%~C 8>Z><Di>W£. l>< . 0.5~5®fi%-C*£©#J: 

[0 05 8 3 -)KS ( 1) CCfcOSISttSffc^tCfifB 
Lrfflt,>SSf*bt>3 0^ffiiC/-C«. TI2-JKSC (Y- 



25 



a) . (Y-b) RU (Y-c) 
[<b23] 

Q , 



Rya ^y1 ±— Ry 4 |' 
Ry3 



(Y-b) 



RyS Ry4 



[0059] HBW (Y-a) a.ti^JS^i^tC 5 

aiKKKB?-. **jsff. ^jit-. ^/i^s 
mmw&-fr*>ts.z>&ii>hw&tiz> 1 aeuiojii-T-icj: 

9«toK<*ft.&©#«$lA>. 
[0 06 0] Q,i«C<fc9JI5Ji£;*ft£5MJBtt, 

m. 4v*ws-wis fT^rv-jn, 

r »; r s©*w* u < . try i»s 
[00613 -*« (Y-b) A, a «^j®T-xt*y > 

[006 2] HBK (Y-a) . (Y-b) RZf (Y-c) *©R 

(#$ o < «^mt-» i -24. mw?c2> bftm 

g. xf-^g, ^DfjH, -fy^otr^S. -o^A- 
1, 's+i';ug. ^•i'^jl'S. 2-x^-Ji/'^* i-MUS. t- 
**?-.rt.g. f^Wtt. h'-Ti^g. r- h^^iUS, 

g. i^O'O^HgS?) . BRt^iS»X««Kgg!©T 
;U>rx.iug (W*0< WKJRIS^2~24. fiiKtt-Ciij 

o-c^iKit-c*orfcj:<. Ptf^.tftrx.iug. ?y* 



(14) 1$g§2 0 0 1 - 1 6 7 6 3 0 
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g5§0 *3tU J:«3»*L<«I^RM^gE2~18©r^ 

CCjfSl/<«K^lS^2~6©TA+^»-CS>S. /c 
-$5$ (Y-b) R,x~R, 4 ©5fj3ofeU:#l5l 
(Y-a) B$K:TA-*xjl,g-c*-5>C 

[0 06 3] Site. — JiaSC (Y-b) ifJOR^R,,©^ 

L/Tfe«}:<. — f»5$ (Y-c) tf©R.,~R,.©5^2o« 

10 [0064] -fl95£ (Y-a) , (Y-b) VtXf (Y-c) *©Q 

H&g©0H<!:b-Cte> ^CiyvJI^ (F. CI. Br. I 

m . ^ryg. r^n*^» Uh+^g. ih+i/ 
ggo . ry-a+^i (px^i/i?) . twa 

*jU^-;US (x r *i'#;l>tfxAg3SE) . ^KiXf 

;ug (x y **si3)i7j<z.)\,*di-*smm) . t^jus (r 
(Y-c) -fe^jig, ^aft-J«, ^>y*-oug30 . *;u* 

xjl>g (> £>x;l/*xAg, ^>-tf>x;l/*x.>lg 

20 i?) . y-^aj-^s/g (y-fer*->g. oy-fAtt 

->g3$) . *JU*x;l,:t*'>g (^*>XJU*x;U:?f-* 
i^g, hJl/X>^jU7hx;l/^-^S/S^E) . rh^^-JUS 
(iPx^Jl/*^^xjl/®^E) , 7SFI (T-fe^ATS 
^g. "OWJl/T 5 yg3¥) . t))l'**:J)im (N,N- 

f .M/g^) . TA-*JUg (^^^S. 

x^ng, yatvug, -fy^'ofjug. i/jo^at 

^g. y^-Ag, 2-*;U^*i^x9 i ;Ug. 

m) . r'j-jug hju-r^gif) .. 

SRg (try^g. -fs^yy;bg. . 
30 r^^xji/g (trx^g. i-ya-^x;ug^) 

[0 06 5] — (Y-a) . (Y-b) Xtt (Y-c) K «fc 
[0 06 6] (C) jgfiK 

4>*©*i»*b< . BOMfi^WT-C^SCdiiOffSU 

40 [0067] jgjisi ur«. m&m-c4*>®W)&fim 
^©M^-c&^/ctoec. mtifcjf's&m&ikmi-c 

-h{b^5 (x^u>*-^- h. yneu>*-# 
*-h^) . «3R3S<b^ (3-^^Ju-2-**-yy;^ 
y>m . x-^Kt^ (^**-y>. -^x^jlx- 
t^u*?) . ffllttx-^HH (x?u>^'j a-;uyrJU 
^;ux-f-;u. fU>^>; a-JU^TJl'+Jl'X-f- 
;U, !i<';i^U>i/'; 3-;Ui?r^*;l/x-7-;U, i^y 
50 y'a fu>i/'j =1— ;Ut?TJU*Jl'X— f-jl/^) . tju^ 



(15) 
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(-* x£y-;k x^u>yy za-jt, 

*y7^*^i-f^k ^of u>yy rJ-;l^fc,/yjU 
+;i/x-f*Jk #yx^u>^y rj-ji^eyy^+jux 

tl/>yy3-^ #yx*u>yy ra-Jk Tfiy-fu 
tfu>yyn-;k ^y-fey>^) , xFyjWb^B? 
(y-tzF-Fy;k $oi/*p^- h yjk ^ 

:>y yx*;Ux-^;l/3£) v xxfJl/S (*7Jl/#>&x io 

^Oh>tt®ttM <^*J^il/7**S/K (DM5 
[0 06 8 ] (D) ^<Df6 

[ o o e 9 ] # y ^-as»D(c <fc o yjnts 20 

Polymer Electrolyte Re\riews-X&t>*2 (3. R. MacCallu 
m<bC. A. Vincent<D^$§, ELSEVIER APPLIED SCIENCE) 

px F «;^i*V7 7<te- U^^MM-r&OaWff 

[0 07 0 ] *^ibyjMb»WJlP«:j:0yiWfc3**« 

cate, 3. Chem. Soc. Japan, Ind.Chem. Soc. , 46779 
(1943), 3. Am. Chem. Soc, 111, 5542 (1989), 3. Ch 
em. Soc, Chem. Commun. , 390 (1993), Angew. Chem. I 
nt. Ed. Engl., 35, 1949(1996), Chem. Lett., 885, 30 
(1996), 3. Chem. Soc, Chem. Commun., 545, (1997) 

[0 07 1 ] J: 

SCi*J»*l/< % ^b^x;U-c>-fe'>, i?U>^«j3 
-;l/t?r^ y I/- K if U>^'J3-;l/i/^^^'j u 
- k 3/x*u>yy n-ji/^r ^ y u— h, ^x^u 
>^y=i-ji^,rf** y k h'jxf 
ju^y^yu-k h yx^u>yy a-;u^y*^y 
k ^>*xy x y h-^ F yy * y u- k hy 
^fD-ji/7 , PA-> h yy* y u- F^#JhF2Lt,> 0 

[007 2] y;U^g«±§B^Wfig^^^ -SOffitC 

ff^^v-iltlt T^yjl/KX«a-T 50 



^2 0 0 1 - 1 676 30 
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>mm , SEi^i^-n^cDxxf-^x^T^ k (n-^v 

7u f;l/T * y )VT 5 K, N-n-y ^;l/T * y Jl>7 5 F , 
M-t-^r^yW5 F, N t N-^f frT9 t )ti'7 5 

F, N-^f y jut s f, r^yjur^F, 2-r 

T 5 F^Pf;l/F y >^;l/T>*x^A^n^^ F, ^ 
#*yjuysF\ >>y-feF>y* y;uy s F, n-^*p 

— ;Uy* y ^ F, M^D-W^^'j^7U\ 

-rf^r^yu-K x^;i,y*yu-k tFn+v 
xWi"JU-h, n-^ntvuy^ y k 4v7 

k 2-^f ;i/-2~ h u^nfcMi/y* y k n-^f 
;i/7*yu-F, >f v:/*ji/y* y u- k t-^f;uy 
^yu-F, t-^>^/uy*y u-k 2-^h+^x^ 
;uy*yu-F, 2-x F**>x*;uy *y u-k 2-^ 
h^i/x F*^x^;by^ y F, 2,2, 2-h y ?Ji/tf 
ax^;i/y ^ y u- f , la-P**^*^* y u- 
k 3-^ h+^^fji/y^y u- F, x*;i,*jnrF- 
^y*yu— f, 7*y*^x^i/r^ , ;u-h, n-^ 
>^;uy*yu-k 3-^>* ;uy* y k 

F, ^p^tS/jut* y h, ^^p^>^;ut^ 

h, n4-^W^yi/-h, 2-x^;l/'^>;l'y* y 

4-^5 1 ;i/-2^afc , ;i/-^>5 1 Ji'y^ y u— k 
^^7MPf^l/7^Jl/-F, n-^-^ 

juy^yu-h, y^ju^^^yu-h, 2-^f=^>x 

ju^-^- y u-h. 2,2,2-h y^^^nx 
?-;uy**yu-k ^h^^ju^a^nbVM^^y 

U-h, ^7WP^PfJl/y^^'Jl/-h, bF 
p + 5/x^;l/^ yu-F, 2-t FP + '>^P toi/y 

^^yu-F, t^f;M^^yu-h, t-^>fju^ 
^^yi/-F, 2-y F*^>x^;l/y y U--F, 2-x 

Ft^>x^M^^yi/-F, ^>»yif^yu- 

h, -N^^^^^Jb^a^^Wy y h 4 n-^ ^ 
^f"^!/^ * 4>--y h 2--< y rj<;l/x;u^ y 
h t 2-y;u^jl/xji/^^Jl/^^^ y u- k 5-^^jKju 
^>_2— y U— F, 3-^fJb-2-yj^ 
x;Mf;M^^yu-F, i>y f ;uy ^ yi^jM £ 
* h^) . ^xjl/XX^JUS (itKtr^u^) , 

7 v;i/KiPx^n^) , p-^f u>xju^>Scd^ h y 
^Affi, y^yaxFyji/, -^^^ypxFyjk t>x 

>S (>^^^x>, ->>7Ci-:>^^x>, -fV7'u> 
^) , 5?#^fx;Hb^ (x^u>. p-^PP^fu 
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XA/t^WLi- r . »-K-WJUT5 h\ N- 

?)l,fc)lAT 5 K. N-tT— JUT-fe r 7 5 

K. y-rVd'a^-f F. t-ji<r;u+ 

[0 07 3] *yv-j&£tc£»€.£Wfi6*-'v-©m io 
aiSfiK«0.5~70Sffi%-C*..SCD*lSfSL/<. 1.0-50© 

fi%T«> £©#«£•)$?£(,<,». 
[0074} ±Sfi©*^-tt. AitfiiiT • *Tfttfti£ 

m ra^^jacMwwfej ab^iaiA) ^AitRitT rat 

&g£Kt£i&l *5>;&A«£ (i> J «b3*|E5JA) tela 
IE 3 ftfc-Mifl&^^J&Sj-c* * jugate «k 

»su<«ffl3nss^M^S'J«2,2 , -r^ex'f 

V^^Oi-hyjW, 2,2"-r > /t^ (2,4-i?y*Jl/'<U 

bsm;a). %>**m,i t -7 % J\£* (2-^^;u^n 
*ratew^r*4. s^#^©»$ot>asftisra*> 

^-*£BtC#L0.01~20fffi%-C*0. £9*f£L<tt 

0. 1~ioHS%r&£„ 

[0 07 5 ] yju^fswtc A*t>'5*>'-v-©afiifflfiKffi 30 

Btt0.5-W0itffi%r AS C L<. J: Off* I, 

< «i.o-5oHfi%-C*S„ 

[007 6]*'; ■y-flMHWKifirc: «t 0 SJ»H*y;Kb 
tswiffl*w§*sc£**#*i/i.». corns, W*L 

* 2 0«±WT Sfb^&J ( JWB*»I) T* •) . 2 40 

wtBtelt©^oy>{b7;u*Jk yNciyxbTv^* 
v>7*- vm~c»>z>. 

[0077] ^^©m^etcij. ^ma^im <u 

1. Nal. KI. Csl. Cal,^) . ^Ig^b^ (Li Br. NaB 
r. KBi\ CsBr. CaBr,^) . 4&7>*^A^3£& 

(f- r-77;u*;U7>*-£A:/aw k. b'';y->i» 

A^07^ K3?) , £JSIi# (7iQi/7>St-7i 

•Jt'TVKffi. 7iDt>-7i'J->;')A-/t> 

5?) . -ittftS® W)mt1- b V* A. 50 
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[0078 ] *7C. #&9i"CW:. J. Am. Ceram. Soc. , 
80, (12), 3157-3171 (1997)fCgE$83 *VCt,>£«fc 5 & t- 

■7f;n;'jy>^ t 2-t3«j> t 2,6-;i'?-s»^<DJSg 

-J- ■&*!£©#* l/C>igfiiSHtt0.05~2MC*S. 

[0079] WM®&m^<D7kftltlO,OOOppnM 
TT?*S©*ijhF*l/< t $6{c»*L<«2,000ppmli(T 
•C*0. 1$JC«F*L<«l00ppmWT-C*S. 

[008 0] t 2 ) ft^&aST 
^^©^ft^&f^tt. fifS&8&JIK:±i3ii8?Sifi/i£ 
12j*Wt*k©-C&*. #£b<ttElltC^-r«fc5tC > 

^rnsio. @%)i2o. sperms 30. **©s®i4o©ji 

ft«BU BtriB®*e204fe^22«:«fc-o-CJf®i3ti7c* 

si»S6tft^-2ii a^^ftgstia^ 2i©ra©si«ic3)t» 3 
nyt^ft?K23«t*>6«fi3trs. mj^stt. «mttrja 
3otc«c>st«*irai;fiS»*»e>ft*. *7c3tm^»^^ 

WittRtf ffitrttw sstsso** 6% an* r^ntts: 

ttL Tit** 3 «fc ^ <C 07c «> ©*J*SSl{b^«Jfc"C 

«c*». sitp©3sm!iio. *ffiB*®g4a mmo 
«. -en-ena^sBioa. SB^*f®«m®4o a> 

50aT*> o X 4>St>. 
[0 0 8 1 ) 11 {C*T*HW©^^ft^K*jt,» 

■c. ajR22tc«fcoi9as3tifc*3w*jae^2i4stffflai£ 
B2otcAStL/c*wejR22^4iaieo < issn^ 

22«i*>©iax*^^--©S^*i^i»(«S«4^2l©fni»# 
KttStl. 3 64Ct£U({Cj;<)3im@10«:Sijar5. C© 

L-«c*»6S*®W«JB40Sc;«^««i]B30S:g-cea22^ 
©K^b(*(CM0. feJR22*iS^-rS. S*Ja20«M«ii 

LrfiK. ^n-en©ii©^w (0SA«*SBioiJSat 
H20i©^W. ®^@20<bmW^«J@30«t©^|?. **r 
^86)l30<!:^*SB40i©«IW^) "Ctt. SB©«Jfi5c 

[0 08 2] (A) 

mmmmmt. ( 1 ) «m@©^Ji t jut < 2 > «« 
j: 9 umwaz&m? tut . s««d2-r l t&s-c 

[0 08 3] ( 1 ) ©«i^. ««H iltilOJ: OK 

[0084] ( 2 ) ©tg^. sMmmtcmfffltttsm 
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®$i±uxiz&m (flUtfSsk. is. is. tjh- 

? A. oy-JA, <OWAm) . 

§5is<b«j ( > a - x xm&mim. mt* xtc 7 

«o.02~-ixmmgS#!ff* 

[0 0 8 5 3 *mtt^(*(J^ffifitn*i(6Uli«tC». » 
* lA>^ffifita©l5Bttl0OQ/ayT-C* *) . 3 6tc 

tcMRK&irti. Mfro.iQ/DHfltCfcii 10 
[008 6] 9«tt£^M^6««JIMtr &«^(C 

too87] affim*&xtm± itb. 

^f>fj:i>'mmma&=ix v<r>v h#^x 20 

Wfcfc©4flH>£©#«Ja>. mm**;-?-? 4>\>i><r>m 
ntbrit, f- h^r-te^-inz-iua-x (tac) , tf'j 

XfU>fl/7$U- h ( PET) . Jj<»;x^U>^7ir 
U-h(PEN). *#'JX*U> (SP 

S) . #U7s-U>XJl/7^ ¥ (PPS) . 

-h (pc) . xvrvu-t- (PAr) , 

(PSF) . 5j<'JiX7-;U^;U7*> (PES) . iPUx-f 30 
*<f 5 ¥ (PEl) . itt*'JtU7 -V >. ^OA{b7x 
y*$^#s*S. +^«cA9il!E«ttfiir«A:«!>tC. 

ft 1 rf^fe 13 0.01~100q<fr S©*¥7* 01*. 
[0 08 8] ®HJaSHte£mfc©*gia£Ttf 
«'J-K£J8l,»a©rtJ#SlA>. K©*tftttT 
JUS^A. ff.' SB. 5&, - v >r)V%<D&mtiW 

¥\tmmwim&rx>*vzv>#mxwmL**:<D 

5. 

[0 08 9] (B)B%JH 
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ssti^ttc©m^-*swroo, e^Tsesn^ia^,, 
[ooQo] ( 1 ) mm»mi* 
¥m&$m*t Lr«. -yji/v->5A©«t:^ 

ra-VJMbdHMNWt. &JS©*JU3y 

nrf7.fi A httftErltrSttdtt (0!f*.tt?-»>BftX h 
n>^^A. ^^>k*jw^'!'A < f^fith'; 1 ) 

[0 0 9 1 3 »SC/C^^SI©*;U3y-F<!:LT:. 
>. XX. ffi$9. ft. *>yxf->. S^l/H-tfA. ^ 
XFa>f>)A, -fV^i, -teV^A. 
A, ^>£>. /N'^^^A. Xtt*> 
f^OSMbW. *K5-)A. SIB. iS. M. T>^*> 
Xtttrx-?x©5ftt<&j. */ Ks 9AX«lB©-feu:Wb 

«2psw*iLr»*ffi«. ^'j-fA. ^>s?9a. 
«5A^©l>Xbi». //';^A-t^x«®--Y>^^A 

©Hz u>it®, m-4>i?vj*<Dmvmifim-fe>ti 
4. 

[0 09 2 3 *&Wtefflt>*^i§{*©»i LkMlttPI 
«v Si. TiOi. SnQ,. Fe,Q,. WQ,, ZnO. NfeOk. CdS. Z 
nS. PbS. Bi, S 3 . CdSe. CdTe CaP, InP. CaAs. Culn 
S,. CuInSe,^-C*«). <fc •) Sf * L < «TiQ, . ZnO. Sn 
ft. F^Q,. W0j, Nb>0,, CdS PbS CdSe. InP, CaAs. 
CuInS, XteCuInSes, T* 0 . «f(C jfiF * 1/ < tiTiQ, X«Nb, 
0,T*>). gfcSf*L<«Ti0i-C&4. 

[00933 *mfcm>*^m**ifia'C6&K;A 

[0 0 9 4 3 ^aW^Wtt^-Ottat*— «c™i~/tm©* 

a^BMi*nK:ift»L/fci&©isa*> 

h-Ribtc— 'Xfttt^iSmm* 5 -200rWC*S©36SSf 
SL<. 8~100nm*i<fc0jfiF$Otr>„ $ fc#f$E?Kcf!©¥ 

^fSti-T- (— ;x«4T-) ©¥^tiS«o.ox~ix)ottin*i» 

[0 09 5 3 ttaaffiOR&S 2'MJ2U:©tfttt?-fca'- 
^Lr«>J;<. C©JS^/jN3^t4^©¥^-y-^X«5nm 

[0 0 9 6 3 ^«»aae^©f^lSS<b Lr«. fRESBfe 
© r«yju-y;uffi©^j r^**HH± (i998¥) . s 
Jfit&fSiS^© r - yjktttc j: 4»®3 -f-^^a 
JBj (1995^) VtcBttovriU-y^, e*,**© 

r iff y;u - -/jufttc «t s *0tttt?-©£jA <h * •< 

Xfcimmi . $tt)*, ^35#. ^9#. 0012~1018 
M (1996^) «Ci2«S©f'Jl'-yjUj4«S»*Ll». S/cDe 
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[009 7] ¥i«*8&ti^? #®{t* *>©!©£. ±IB'/ 

mumis smt&mtmj tzmmaas. (1997^) 

3157-31711 (l997*f ) (CiStS©*)^. 
■4 K£©-5r 7f;7AX, ffri0#, 09*1. 24 

[009 8] ( 2 ) 

[009 9] ¥3W*^8i^©^-tj(?g[*f^-r S^ffii L/ 

*»*diar*«KcjiSBi*-cjfttt-T-4 b -crusts-*© 
[oioo] ^g^i Lra, *xtt£«©wt£?§$ 

[0 1 0 1 ] tkWr&tL-Cte. T-7V>r-isa>mt 

>-*y>^£iEn-iHWc-e#sfc©£L-T:. ^angss 

1294#, |5j2761419#. H2761791-^K:ieiS©X 5 -f K 

Si/^. $ fcyifflta £ x e > x:? u -a; 
u». s^Ensu^ib-ctt. ass., t^t-^ay^ 
^ercaAEnBil^WDto. mjk. =tajs, x*y- 

to 1 o 2 ] *»(*gft^©»«ft?8t©ittai3:^(*asei 

-^©^»nSiJK:«to^:*<^63n-2). ffittKft (Wit 

1*0.01-- 500Poise) "CtiX^X h;U-i^a * + X 
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i^pjffir^s. J5c*$4)Sgs©^a*i*n«<ffitea 

*£. c©£5Cc«&r&&©tt&. *£fcfi. |fe« 

[0103] ¥m#vk$L-=f-<Dmi*mmtcm.ti-r. &&© 

itfflmic&m&misbxb&ki . »iHi*>e.+^iijii^fi 
[oio4] -$£¥##»ei^ji©/?s (sat®©/? 

3 i 15] o ) *W< & s « ^m(4fi:i*BaS/c «3 ©JU#fe 
SSattB*. #©li«$rtiiil<&&#, £jdtbfc 

20 0.1~100/zmT&-5>. ^gvfk^mTi&Kffll, ^ 
*<*aStflt J fJl©/l§«l~30Mm*lj(f$L< . 2~25Mm 
#<fc«3#$l,<,>. ^^^©^f^lrrearcO^ 
fi«0.5~ 400(?*ljf*b< > 5~100fl#<J:»)J?$ 

[0105] *aw*sat4^-*s»stbm»±{c^orc 

^a££©roLt ©a5#tt*|S]±3 

«c> jjnj^Msr^©*s5?*u^. && o^immuAom 

H«40*C«±70o-C*iS-c* 0 , J: *) l < teioo-Ct* 
ieoo-cmTf^S. $A:ttI^B#HI{3:io»->-ioB$ramS 

^f^fflusi©^. Sfa^«3m*©m ; &J3< 

»SL/ */cax h©H^*>€>€>-C#.SRB0 
(fearS>^©7)i}f$L^. {SSfttt. 5feCca^c5nmW 

T©/h3 c^^»fl^SSi-?©»ffl^teK©??&T-c©»n{» 
[0106] mmmm&¥m&m&*<D$kwm*m*:2 
(*tft^©m-?ziA^*w*4sfl!)r t 09^«H^^b 

[0107] ^mwmsL^\z^ < <D&m*®m?*z. t 

*if*-2 > J:^(c*ffim©A*t->fc©*i»SUC». C(Dtc 

S«. 15i5®StC»Lriofig«±-C*S©*ifiPSK . 
$6{Ciootefel±-C&-2>©##$ C-t>. C©±«BW^f(c 
»IRB«!&:l>*i. ji^iooolggS-C&S. 
[0108] ( 3 ) feSS 

50 *-C#^/cW]C< L. *^^S»^%±Cf^/c*. ~m 
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&M%ti:1&-&& (interlocking group) =&Wb"C(,>S© 
3&lJf*bC». Jf $ Ll'fe^Si l/Tli, COOS, O®. 
SO,^, ^-T^S. -PCO)(CH),S. -OP(0)(OH),S. 
3c«:**fA. J^t+i^A. fcFP+i/+-"J>, If-') 

r&tfa-* hx./ U- h ©J: 5 ft 
fS*u- HUBHW/Sh*. ftsfp-cfccocHg. -p 
(oxaO.S, -oPCOcaOiS* 1 ^!!?*^^. cne© 

fijw^is^cfc^tcKtts^w^sfte. comiz 

[Oil 0] JiTF. f&%mt l cm^2>fi£U.>&$i*:M ; #> 
HOOQ POOH 

B-1 
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[oiii] (a) &mm#&m 

0d*.tf3fcg!f$i*4927721# < PJ4684537#. 151 5084365 

|^5350644# > 05463057^. |§|5525440^ % 
-249790^. $$^¥10- 504512*1. ^#1^98/50393^ 

[0 112] 3P>CC2(:^-Cfflt,^Jl'^-^Aig«weSR 

io wTiB-aas; ( I ) : 

(A,).RijCB-a)(B-b)(B-c) • • • (I) 

K.£*)mztiz<Difi!ff&Li,>. -flas: ( I ) tp. A,«C 

1. SCR H.O. Br. I> CM NaOSCfSeCfrt^ft^Sf*^ 
iH*tt/cE{4*£3IU pttO~3©gSSrC£>D. Jf* 

IB^B-l~B-8 : 
Ht24] 



^=N~"C=^ 



B-2 



Rl1 



PO3H 

0A0 



B-4 



R11 



B-6 



R11 



Rii 




N N^ 




B-6 C-O-N M-0<5 



B-7- 




R11 



N-N 



5£B-l~B-8*. R ll «iE&a£^U Attffl&LTtX" 
oy^ll?. ^H^-a 1 ~12©g»X««RS»<DT^ 
^M^7-l2<Da^X«MS^©T7;l'* 

lti>t *><*<->) mwm-f 6n. Tfr^frmRUT?* 



B-8 




fc^lS (ffi^SL r&Ja>. B-a, «o^c 

« l*l — r & Sft o r c > x t> & c> . 
[0113] &m&ft^<D!ff£Li,>m#m*MTt£7jk 

[0114] 
Ut25] 
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(Ai)pRu{B-a)(B4>)(B-c) •••(•) 
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B-1 
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CN 
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B-1 


B-1 








R-3 
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2 


B-1 


B-1 








R-4 


Br 


2 


B-1 


B-1 






R-6 


I 


2 


B-1 


B-1 








R-6 


SCN 


2 


B-1 


B-2 




H 


R-7 


SCN 


1 


B-1 


B-3 


— 





R-8 


CI 


1 


B-1 


B-4 




H 


R-9 


I 


2 


B-1 


B-6 




H 


R-10 


SCN 


2 


B-1 


B-6 




H 


R-11 


CN 


2 


B-1 


B-7 




H 


R-1 2 


CI 


1 


B-1 


B-8 




H 


R-1 3 




0 


B-1 


B-1 


B-1 





[0115] 



[<t26] 




[0 116] 




R-20 



HOOl 



COOH 




COOH 



COOH 



R-21 




CH3 



CHa 
^"XOOH 



H3C CHs 



toii7] (b) ^ *>fei£ 40* z&mm* 10. 

^WrJB3WCCttffl'f*^^>faSiUT«, TK— (0 1 1 8] 1. -flftS; (II) lcj:*)m.2ti2>&m 

(11) . (in) . (iv) X« (V) tcJ:0^Sti * [ft28] 



^22^23 



(R2ltr L 1 1-f C=C%-C=L 12 -(R a5 ) n3 



-flass (11) f. ^.a^^.ti-etx-enifesiK:^!! 



50 



CO 1 1 9 ] ±!27JU*JUS. r U-.'I'S&CflfijSSSg 
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*«. msrcfc. (js^sl mk&) vb<tn,\ $ 
fcR, , ~r, , «: J: o mm s n sis ws8*s% w L/ r 

[0 120] 2. -ft* (in) tctoasnsfe^ 

t-fb29] 



(Ill) 



Rai 



<Xa)rrt 



—&a (in) z.tts&mm.m&zmm-rztcibic 
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*-)i>mz$k*. aa-flfts (in) Tisn^t^wn 
[0121] ±§&z.vBm2tiz-£mmw.mmtfflgt& 
tc7>)-)i>mi*im'et>&m m-sm. mm-ia) -ct«t 

10 l>. 

[0 12 2] -flSsS (III) «:J:*)^Sn5fe3RcD5 
*>. TiE-Aa5$ (in-a) - (m-d) : 

[<fc30] 



R41 R45 



(lll-a) 




(lll-b) 



1 " 



(lll-c) 



Y 4 f 



1^72 ^73 
C— C : 



R71 




(tctcL, R.i~R,,, R,,~R,,> R.,~R.,. MR,,- R 40 
Xtt1fi£agS£5IU U.. Ul Ui. U.. Ui~U»S 
>M^\ f-^JUM-?, JCRR'-X«-NR- (RRtfR'tt*^ 

S\ Se". Te-XBN-R5r^T. Y, t> Y w< Y,,. Y,^ 
Y J1 R0^. 1 tt*tt^ftiteK:g&»£3lU n5. nfiRtf 
n7«-?-n-enffifiK:i~6©SSSi4:^„ ) ic^ijmz 

nsfes*J«to»*L(,» 0 so 



[0123] -j»5$ (Ill-a) ~ (Ill-d) tcj;»)*l<*tt 

m-a>&m msm. mm-&) -c*><fci> 0 
[0124] «±<dj: y ^ ?>&*4>ji{*flii*. 

M.Okawara.T. Kitao,T.Hirashima,M.Mat5uoka||©Orqan 
ic Colorants (Elsevier) 3?tCf£l/ < iaSS£<VC<<»S. 

[0125] 3. (IV) tCfcOSIStlSfeSg 

[<t3l] 




(IV) a{i5X«6gOt^7*Oi4B 
fiR-TS/c^CC^AjrJl^B^b, Ux, U„ U« 

a^u , ««-n-enjtoiccestcs^s^wr ^ ^ * > 

[0 1 2 6] a«cJ:0«J8SSti*»BI»»Lr^r4J: 

Jim. *TW>m, 4>Fis~>m, t+tyr*/- 
(^) 




OH 



[0127] £^^-?-n*S±<Dg&g©0l<t OTIt 
^^jK+^JUS. sfc*;jxX.rt>a t '.XJUjfcxil/g, 
' >H^- (F. CI, Br. rg) . f T^S. 7JU3*->g 

JUS, x^jug. j/?a7'at';H 1 i/tr&^isfr 
S> r >)y)l*ajt?-)l,m> m r*~>x^jug. rilJl- 
S. 'oyjif) . rju+ju^g (y^ju^*g. x 
^ju^tfg*?) . rju->-x;ug (trx;ug. l-^n-^x 

juggo . ry-jug. mmmm (7 X -;n, fi- 

jug. h ju jug. >oo7* x jug«§0 

[0128] ^tttngsjiK?-. rnxwr-. mskm*. mm 
^ccfcij^fijsn^ig^ w*L<«4~6fa©^tc 

0O~C*) : 
Ub32] 
U ) 

OH 



NO^CN 
OH 



NC^CN 



OH 



N 

CN 



HO 



[oi29]u,. u.. u,. u.scjfu.jw-e-n-ena 

JU*jUg L < «U3RJj§m&fc 1 ~12. 3 P.{C»S L 



g. 7'at'jUg. ^VT'DfjH, i/^o^ob'JH, 
■?*)\>m, 2-#JUi#**>x*-jug < ^>t;jug3$0 , a 
&Xttfetgfc©7 'J - JUS (»$ L < tt^3RJJ§BH8t6 . 
8X«10. «fc0« ; $L/<«^M^•8^!6X«8<^>4>C^>•C , 
<{*^H : f-SS[l~7t , *0. PRfcf^JUg. x^ju 50 *0. mZ-tty x-JUS. hJU-OUg. d^an^xxju 
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ny>MT- (tSSH^ &3&M^) . r;i/=i*^» 
(;< h+i'g. xh*£/3«). T5^S(Sf*L<« 
%%m?-®. 1 -12, <fc 9 L < IJISRll^ae -12© 

jbTi/S, 4-T-te*-;Uf<5i»-i— OUglSO , 
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